Partner smoking status may impact smoking cessation outcomes. The purpose of this study is to compare smokers in smoking concordant couples (both partners smoke) to smokers in smoking discordant couples (one partner smokes) on variables that are important for quitting smoking. Participants were 123 cigarette smokers with cohabitating romantic partners (smoking discordant: n ϭ 60, smoking concordant: n ϭ 63, 63.9% females). We used one-way MANCOVA, controlling for age and number of cigarettes smoked per day, to examine differences between groups on smoking outcome expectancies, motivation to quit smoking, and dyadic efficacy to quit smoking. We examined smoking behavior in a series of exploratory analyses. We found a significant multivariate difference between individuals in smoking concordant and discordant couples (p Ͻ .05) such that 20.3% of the variation in the linear combination of dependent variables was accounted for by group membership. Follow-up univariate ANCOVA analyses indicated that those in smoking discordant couples reported greater positive outcome expectancies for cigarettes with regard to facilitating social situations and reducing boredom than those in the smoking concordant group. Participants in smoking concordant couples smoked more cigarettes when their partners were present, fewer cigarettes without their partners present, and were more likely to prefer that their partner be involved in their smoking cessation treatment than those in smoking discordant couples. The results of this study may guide the development of smoking cessation interventions that attend to the unique needs of smoking concordant and discordant couples.
Approximately 1,300 adults die each day from cigarette smoking, making tobacco use the leading cause of death in the Unites States (United States Department of Health and Human Services [USDHHS], 2014). While smoking rates in the United States have declined in the past 30 years, there is evidence that this decline has slowed for certain subgroups (Centers for Disease Control and Prevention [CDC], 2012) . This may be because high-risk subgroups of smokers have unique barriers to quitting smoking (Borrelli, 2010) . Identifying both facilitative factors for smoking cessation and risk factors for relapse remain important research goals.
The smoking status of one's romantic partner may be an important factor that facilitates or impedes smoking cessation. Tobacco use is highly correlated within couples (Sutton, 1993) . Estimates of the prevalence of smokers who also have a partner who smokes range from 33% (Roski, Schmid, & Lando, 1996) to 75% (Kendrick et al., 1995) . One recent study of partnered smokers who called a quitline found that 54.1% had partners who smoked while 46.9% had nonsmoking partners (Sterba et al., 2011) .
Smoking concordant couples (both partners smoke) may be at higher risk for smoking-related health problems owing to exposure to both their own smoke and their partner's second-hand smoke (SHS; Glymour, Defries, Kawachi, & Avendano, 2008) . Health risks in smoking discordant couples (only one partner smokes) are also problematic, with a 35% greater risk of lung cancer for the nonsmoking partner when compared with individuals with nonsmoking partners (Crispo et al., 2004) . Children of individuals in both smoking concordant and discordant couples, compared with nonsmoking couples, are more likely to be exposed to SHS, which is related to increased ear infections, respiratory tract infections, and asthma (USDHHS, 2006) . Despite these concerns, little is known about the smoking behavior of smoking discordant and concordant couples, and how cigarettes fit into the context of their relationships.
Several studies have shown that having a partner who smokes impedes cessation and increases the likelihood of relapse after quitting (Dollar et al., 2009; Homish & Leonard, 2005; Manchón Walsh, et al., 2007) . A recent study by Cobb et al. (2014) found that in a sample of 4,500 spouses aged 45-64 years, smokers with a smoking spouse had lower odds of quitting over a period of 9 years. On the other hand, having a nonsmoking partner predicts successful smoking cessation (Monden, de Graaf, & Kraaykamp, 2003) . The smoking status of a partner may be particularly important during pregnancy and the postpartum period, as partners who smoke may provide less support around quitting for their pregnant partner (Pollak, Baucom, Peterson, Stanton, & McBride, 2006) . While it is clear that the smoking status of a partner impacts smoking cessation and relapse, no studies have directly compared smoking concordant and discordant couples on a constellation of variables that are important for quitting smoking.
The effectiveness of partner support interventions to facilitate smoking cessation have been mixed (Park, Tudiver, & Campbell, 2012; Park, Tudiver, Schultz, & Campbell, 2004) . One reason may be that the literature in this area lacks a theoretical framework to guide intervention development (Westmaas, Bontemps-Jones, & Bauer, 2010) . In the substance abuse field, cognitive-behavioral family systems models seek to identify and change the ways that the families or couples influence substance use antecedents and consequences (McCrady, Ladd, & Hallgren, 2012) . Modifying the ways that family members and partners may serve as triggers for substance use may decrease substance use behavior. The smoking cessation field has lacked theoretical models that consider smokers in the context of partners or families. Based on cognitive-behavioral family systems theory, we hypothesize that partners may serve as triggers for continued smoking which may influence smoking behavior and patterns and either impede or facilitate the success of quitting attempts. To guide theoretical development in this area, we will examine several variables that research has found important for substance abuse recovery to assess whether they also serve as important antecedents of smoking behavior in smoking concordant and discordant couples. Outcome expectancies, or expectations of the positive effects of substance use (i.e., stress reduction) and negative consequences of substance use (i.e., health risks), have played a key role in substance abuse theory and treatment and have also been studied in many subpopulations of smokers (Carmody et al., 2012; Stewart, Vinci, Adams, Cohen, & Copeland, 2013) . In smokers, positive expectancies are related to heavier smoking (Brandon & Baker, 1991) . Outcome expectancies, however, may operate differently in couples who smoke, but to date, this has not been examined.
Dyadic efficacy for smoking cessation, or confidence in one's ability to work with his or her partner as a team to quit smoking (Sterba et al., 2011) , is a variable that may inform theory and intervention development for couples who smoke. In a measure development study, Sterba et al. (2011) found that higher baseline dyadic efficacy among partnered smokers calling a quitline predicted a higher likelihood of abstinence 4 months later. This study also found that dyadic efficacy was higher among smokers with a nonsmoking partner (vs. smokers with a smoking partner) and higher among smokers whose partner was willing to quit smoking with them.
To date, no studies have compared individuals in smoking concordant and smoking discordant couples on motivation to quit and smoking outcome expectancies, each of which have been found to be important in substance abuse and in studies of individual smokers. We will also examine differences between smokers in smoking concordant and discordant couples on dyadic efficacy to quit smoking. We hypothesize that smokers in smoking discordant couples will have a greater number of factors that facilitate quitting smoking (e.g., fewer positive outcome expectancies of smoking, higher dyadic efficacy to quit smoking, and higher motivation to quit smoking). On the other hand, we hypothesize that participants in smoking concordant couples will have greater risk factors for continued smoking (e.g., more positive outcome expectancies of smoking, lower dyadic efficacy to quit smoking, and lower motivation to quit smoking). We will also explore patterns of smoking behavior unique to smoking concordant and discordant couples (e.g., how often they smoke with/without their partners present, aspects of quitting behavior, interest in quitting with partner support). Identification of the differences and similarities between smoking concordant and discordant couples could inform the development of theoretical models that could be applied to the development of interventions for this population.
Method

Participants
A total of 132 individuals completed an online survey. Participants were eligible if they were: (a) self-reported cigarette smokers, (b) 18 and over, (c) fluent in English, and (d) living with a romantic partner for at least 1 month. Eight participants in the smoking discordant group (11.8%) and one participant in the smoking concordant group (1.6%) were excluded before data analysis because they indicated on the survey that they had quit smoking. Our final sample included 123 smokers (smoking discordant couples: n ϭ 60, smoking concordant couples: n ϭ 63).
The smokers in our sample ranged in age from 18 to 66 (M ϭ 32.1, SD ϭ 8.9) and consisted of 63.9% women. The ethnicity of the sample was 83.8% White, 6.5% African American, 5.7% Asian, 4% other; 6.5% of participants reported Hispanic ethnicity. Most participants were employed (68.3% employed full or part time) and 25.2% reported a yearly household income of Ͻ$25,000. Participants smoked, on average, 10.1 cigarettes/day (SD ϭ 7.5) and reported moderate levels of motivation to quit (M ϭ 6.11, SD ϭ 2.8).
Procedure
Participants were recruited through SocialSci (www.SocialSci.com), an online database that was created exclusively for academic research. SocialSci actively recruits participants through Web sites and social media and tracks participant responses to demographic questions over time across different studies. This enables both the identification of subsets of participants and allows for the detection of participant inconsistencies and removal of participants who answer randomly or untruthfully. We provided SocialSci with our inclusion criteria and they made the survey available to eligible participants on their Web site. Participants completed an online consent form and were then directed to the survey, which took approximately 20 min to complete. Participants' answers to the survey were anonymous and no identifiable information was collected. Participants were compensated through the SocialSci Web site and received 50 points, which could be redeemed for gift cards or to make donations. Unfortunately, as of 2015, SocialSci is no longer in operation and the Web site has shut down. All study procedures were approved by our institution's human subjects review board.
Measures
Sociodemographic variables. Age, gender, ethnicity, employment, and income were assessed.
Relationship variables. "Relationship satisfaction" was measured with the Kansas Marital Satisfaction Scale (Schumm et al., 1986) , which was used in another study of partnered smokers (Sterba et al., 2011) . This scale assesses satisfaction with the relationship with three items on a scale from 1 (extremely dissatisfied) to 7 (extremely satisfied). This scale has demonstrated high internal consistency in previous studies (␣ ϭ .92; Sterba et al., 2011 ) and in the current study (␣ ϭ .97) and shows evidence of both concurrent and discriminant validity (Schumm et al., 1986) . Length of the relationship was also assessed.
Smoking attitudes and behavior. We assessed age of smoking initiation, years smoked, and number of cigarettes smoked per day during a typical week. "Dyadic Efficacy for Smoking Cessation" was assessed with an 8-item scale that measures smokers' confidence in their ability to work with their partner to quit smoking and cope with challenges related to quitting. This scale has demonstrated high internal consistency (␣ ϭ .92) and construct validity in previous studies (Sterba et al., 2011) and high internal consistency in the current study (␣ ϭ .96). "Smoking Outcome Expectancies" were assessed with the 25-item Brief Smoking Consequences Questionnaire-Adult (BSCQ-A; Rash & Copeland, 2008) , which has 10 subscales: (1) negative affect reduction, (2) stimulation/state enhancement, (3) health risks, (4) taste/sensorimotor manipulation, (5) social facilitation (i.e., the degree to which cigarettes facilitate/enhance social situations), (6) weight control, (7) craving/ addiction, (8) negative physical feelings, (9) boredom reduction, and (10) negative social impression (Rash & Copeland, 2008) . The BSCQ-A has shown good internal consistency (␣ ϭ .79) and convergent validity in previous studies (Rash & Copeland, 2008) and good internal consistency in the current study (␣ total scale ϭ .87). The subscales of the BSCQ-A also evidenced good to excellent internal consistency in the current study, with a mean Cronbach's alpha of .86 (␣ range: .78 -.93). "Motivation to quit" was measured with a single item assessing a participant's current desire to quit smoking on a scale from 1 (do not want to quit) to 10 (very much want to quit).
Assessment of smoking patterns. Participants in smoking concordant couples were asked to report the number of cigarettes smoked per day: (a) with their partner while he or she is also smoking, (b) with their partner while he or she is not smoking, and (c) without their partner present. We also asked them if: (a) they had a special place that they smoke with their partner (yes/no), (b) they smoked the same brand of cigarettes as their partner (yes/no), and (c) they bought packs of cigarettes for their partner (yes/ no). We also assessed quitting behavior, including the number of times that both partners quit together at the same time, and the extent to which their return to smoking was owing to their partner's relapse (not at all, somewhat, very much) or continued smoking (not at all, somewhat, very much).
Smokers in smoking discordant couples were asked how many cigarettes per day they smoke with and without their partner present, whether or not their partner is a former smoker (yes/no), and whether or not there was a point in their relationship when both the participant and their partner were smokers (yes/no). Both groups were asked whether a quit attempt (no smoking for at least 24 hr, not owing to illness or hospitalization) was made in the past year and the number of quit attempts in the past year.
"Interest in quitting smoking with partner support" was assessed with two items: (1) interest in quitting together with their smoking partner (participants in smoking concordant couples only) and (2) interest in quitting with the help of their partner (all participants).
Analytic Plan
We used descriptive analyses to explore smoking patterns among participants in smoking concordant and discordant couples. To test for potential covariates in the main analysis, we examined differences between groups in demographic, relationship history, and smoking variables using t tests and chi-square tests. Multiple analysis of covariance (MANCOVA) was used to examine whether the concordant and discordant smoking groups differed on smoking outcome expectancies, dyadic efficacy, and motivation to quit. A significant outcome was further examined using individual univariate analysis of covariance (ANCOVA) using a Bonferroni correction to maintain an a priori alpha level of .05 (.05/12 ϭ .004) for each dependent variable.
Results
Patterns of Smoking in Concordant Couples
Smokers in smoking concordant couples reported smoking five cigarettes per day together with their partner (M ϭ 4.74 cigarettes/day, SD ϭ 3.7), three cigarettes per day with their partner present while the partner was not smoking (M ϭ 2.82 cigarettes/day, SD ϭ 3.6), and four cigarettes per day without their partner present (M ϭ 4.05 cigarettes/day, SD ϭ 3.1). About half of the participants in concordant couples (50.8%) reported that they have a special place that they smoke together with their partner, 58.7% smoke the same brand of cigarettes as their partner, 58.7% share packs with their partner, and 65.1% buy packs for their partner. Approximately 40% of those in concordant couples attempted to quit smoking at the same time as their partner and on average, they attempted to quit with their partner approximately three times since their relationship began (M ϭ 2.96, SD ϭ 3.8). The vast majority of participants in smoking concordant couples (75%) reported that they had returned to smoking because their partner relapsed and 61.2% reported they returned to smoking after a quit attempt because their partner continued to smoke. However, 66.6% of smokers in smoking concordant couples reported that it would be "helpful" or "very helpful" if partner was involved in treatment to help them both quit smoking.
Patterns of Smoking in Discordant Couples
Participants in smoking discordant couples reported smoking approximately eight cigarettes per day without their partners present (M ϭ 7.81 cigarettes/day, SD ϭ 6.2) and four cigarettes per day with their partners present (M ϭ 3.9 cigarettes/day, SD ϭ 4.9). About 40% of those in discordant couples reported that their partner is a former smoker and 35% reported that there was a point in their relationship when both the participant and their partner were smokers.
Differences in Smoking Patterns Between Concordant and Discordant Couples
Individuals in smoking discordant couples reported smoking significantly more cigarettes per day than those in smoking concordant couples, t(117) ϭ 2.21, p Ͻ .05, and there was a nonsignificant trend that indicated that they were more likely to have made a quit attempt in the past year than smokers in smoking concordant couples ( 2 (1, N ϭ 121) ϭ 3.68, p ϭ .055). On the other hand, compared with those in discordant couples, participants in smoking concordant couples smoked significantly more cigarettes with their partner present, t(120) ϭ Ϫ2.62, p ϭ .01, and significantly fewer cigarettes without their partner present, t(120) ϭ Ϫ2.62, p ϭ .003. Participants in smoking concordant couples were also significantly more likely than those in smoking discordant couples to say that it would be helpful or very helpful to involve their partner in their smoking cessation treatment ( 2 (3, N ϭ 121) ϭ 16.01, p Ͻ .001).
Multivariate Differences Between Concordant and Discordant Couples
We examined differences between groups on sociodemographic, smoking, and relationship variables to identify covariates for the main MANCOVA analysis (see Table 1 ). Compared with participants in smoking discordant couples, participants in smoking concordant couples reported that they smoked significantly fewer cigarettes per day, t(119) ϭ 1.99, p ϭ .048. Smokers in concordant couples were younger, t(120) ϭ 2.05, p ϭ .043, and reported smoking fewer years, t(121) ϭ 2.67, p ϭ .009, than smokers in discordant couples. Owing to the high correlation between age and number of years smoked (r ϭ .75), only age and number of cigarettes smoked per day were included as covariates in the main analysis. To determine whether the pattern of results changed significantly when removing number of cigarettes smoked per day as a covariate, we reran the analyses with only age as a covariate. However, the pattern of results remained similar for both the main analyses and the follow-up univariate ANCOVA analyses. Therefore, based on our a priori hypotheses, we kept both age and number of cigarettes smoked per day as covariates in the main analyses.
Using a one-way MANCOVA with age and number of cigarettes smoked per day as covariates, we found a multivariate difference between individuals in smoking concordant and discordant couples (F(11, 87) ϭ 2.017, p Ͻ .05; Wilks' ⌳ ϭ .797; partial 2 ϭ .203). This suggests that 20.3% of the variation in the linear combination of dependent variables is accounted for by group membership. Univariate ANCOVAs indicated that participants in discordant couples reported significantly higher expectancies on the Negative Affect Reduction (F(1, 97) Table 2 ). After examining the results using a Bonferroni correction (.05/12 ϭ .004), only the results for the Social Facilitation and Boredom Reduction subscales remained significant. These results indicate that individuals in smoking discordant couples reported greater positive outcome expectancies for cigarettes in facilitating/enhancing social situations (M ϭ 5.71, SD ϭ 2.16) when compared with individuals in smoking concordant couples (M ϭ 4.68, SD ϭ 1.99). Also, individuals in smoking discordant couples reported greater positive outcome expectancies for cigarettes in reducing boredom (M ϭ 7.31, SD ϭ 1.54) when compared with individuals in smoking concordant couples (M ϭ 5.44, SD ϭ 2.13).
Discussion
This study is the first to our knowledge that examines patterns of smoking among and differences between individuals in smoking concordant and smoking discordant couples on a variety of constructs that have predicted smoking cessation outcomes in previous studies. The romantic couple context is considered theoreti- cally important in the substance abuse field, but few studies have examined the role of relationships within the smoking cessation field. We hypothesized that participants in smoking discordant couples would report more factors that would be facilitative of quitting smoking (i.e., fewer positive smoking outcome expectancies, higher dyadic efficacy to quit smoking, and higher motivation to quit smoking) and that participants in smoking concordant couples would have greater risk factors for continued smoking (i.e., more positive smoking outcome expectancies, lower dyadic efficacy to quit smoking, and lower motivation to quit smoking). Within the cognitive-behavioral family systems model, these important antecedents of smoking behavior may be modified by the couple context and may have a different influence depending on whether the partner is also a smoker.
Our findings indicate that smokers in smoking discordant couples smoke a greater number of cigarettes per day and when controlling for age and cigarettes per day, have greater positive outcome expectancies for smoking in the areas of boredom reduction and social facilitation than concordant couples. This suggests that smoking discordant couples may be at higher risk for continued smoking, perhaps owing to higher intrinsic motivation to continue smoking. This may seem paradoxical given that we also found that individuals in smoking discordant couples reported a greater number of risk factors for continued smoking than concordant couples. It may be that a high number of unsuccessful quit attempts puts smokers at higher risk for continued smoking. Zhou et al. (2009) found that, among individual smokers, a higher number of quit attempts predicts future quit attempts, but also predicts a higher likelihood of relapsing compared with those with fewer quit attempts. It may also be that quit attempts by smokers in discordant couples were externally motivated or a product of coercion from the nonsmoking partner. Some research has indicated that social control or coercion to change health behavior by partners may backfire and lead to less likelihood of change (Franks et al., 2006) . However, because we did not assess partner support or coercion in the current study, we cannot posit any conclusions beyond speculation.
Based on our exploration of smoking patterns, we found that individuals in smoking concordant and discordant couples seem to have unique patterns of smoking behavior and key differences in their attitudes about quitting. While participants in smoking discordant couples reported smoking more cigarettes per day overall, participants in smoking concordant couples reported smoking more cigarettes per day with their partner present than those in smoking discordant couples. This raises concerns for smoking-related health problems in individuals in smoking concordant couples, as they are exposed to both their own and their partner's cigarette smoke. Couples in which one or both partners smoke may have almost double the risk of stroke, when compared with couples where neither partner has ever smoked (Glymour et al., 2008) . We also found that over half of participants in smoking concordant relationships report that they smoke the same brand of cigarettes, share packs, buy cigarettes for each other, and have a "special place" where they smoke together. This indicates the extent to which cigarettes may become integrated into the dynamics of romantic relationships. From the view of a cognitive-behavioral family model of smoking, partners in smoking concordant couples may serve as salient triggers for smoking because they are most often together while smoking and because they have similar smoking behavior (smoke in the same places, same types of cigarettes, etc.). This may explain why partners in concordant couples more often smoke when they are together versus when they are apart; the partners serve as discriminative stimuli for each other to smoke, and smoking becomes more reinforcing in the presence of the partner than without the partner. These interactions while smoking together may lead to positive consequences, such as increased feelings of closeness, providing an opportunity to talk, or relaxing together, that could serve to maintain continued smoking. These relationshiprelated antecedents and consequences of smoking should be integrated into a comprehensive cognitive-behavioral family theory of smoking with interventions focused on altering these constructs.
The above findings have implications for both treatment development and treatment planning for clinicians. For smoking concordant couples, clinicians and treatment developers should attempt to increase the likelihood of making a quit attempt, perhaps by focusing on increasing risk perception for both the individual and the couple . A recent study found that smoking messages that emphasize the impact of smoking on the couple, compared with messages that emphasize the individual's experience, may increase desire to quit and reductions in smoking in smoking concordant couples . Also, it may be important for clinicians to address how smoking is intricately woven into the relationship (e.g., shared smoking triggers, such as smoking together, and shared consequences of smoking, such as using smoking as an opportunity to talk) and how to prevent relapse if the other partner relapses or decides not to quit. This may be particularly important because in our study, 40% of the participants in smoking concordant couples reported making a quit attempt with their partner but the majority reported that they returned to smoking because their partner relapsed. Another implication of our results is that the majority of smokers in smoking concordant couples would prefer to involve their partner in their cessation treatment (64%) and that this is significantly more than smokers in smoking discordant couples (35%). It may be that individuals in smoking concordant couples feel that they cannot quit smoking without buy-in from their partner. A couplefocused intervention for smoking concordant couples may enhance motivation and confidence to quit in both partners. However, there are currently no existing treatments developed specifically for smoking concordant couples. An intervention grounded in cognitive-behavioral family theory may be effective with smoking concordant couples.
Our findings suggest that for smokers in smoking discordant couples, it may be important for clinicians and treatment developers to focus on smoking outcome expectancies. There is evidence that during a smoking cessation intervention, smoking outcome expectancies change as smoking behavior decreases (Weinberger, McKee, & George, 2010) . Positive outcome expectancies, particularly the expectation that smoking will decrease boredom and ease social interactions, may be important treatment targets for individuals in smoking discordant couples. Specifically, as the difference between groups in boredom reduction was the largest, clinicians should focus treatment on helping individuals in smoking discordant couples find other ways to manage boredom or increase stimulation without smoking. Clinicians should also help smokers develop skills around interacting in social settings so that cigarettes are not needed to ease and enjoy these interactions. This may enhance the success of future quit attempts.
It may also be important for interventionists and treatment developers to consider the provision of partner support in smoking concordant and discordant couples when a partner is attempting to quit smoking. vanDellen, Boyd, Ranby, MacKillop, and Lipkus (2016) examined predictors of intended support for a quit attempt in a sample of partners of smokers. They found that smoking partners were less likely than nonsmoking partners to intend to provide support for their partner's quit attempt. However, the more motivated the smoking partner was to quit themselves, the more they intended to provide support to their partner who was trying to quit. For both smoking and nonsmoking partners, the greater the relationship satisfaction, the more likely individuals were to intend to support their partner's quit attempt (vanDellen et al., 2016) . Therefore, it may be useful for clinicians to attempt to improve the functioning of the relationship as a whole and if the partner is a smoker, to enhance the partner's motivation to quit, to enhance the provision of partner support in quitting smoking.
There were several limitations to these findings. This exploratory pilot study had a small sample, and because it was cross-sectional, causality cannot be inferred. The limited racial, ethnic, and socioeconomic diversity in our sample may limit generalizability of our findings to more diverse populations. The study was also limited by the inclusion of only one partner in the couple. Our sample was also relatively young (M age ϭ 32) and so our findings may not generalize to older smokers. However, there is evidence that smoking prevalence rates are higher for those younger than 45 years of age than for those older than 45 (CDC, 2016) . Therefore, younger smokers may be important to target because of higher risk of smoking. These younger smokers may also be more likely to have younger children at home, which may put their children at higher risk of exposure to SHS. Despite these limitations, we believe this study is a first step to develop theories that could inform cessation treatments for couples who smoke. Future research should examine the prospective relationship between these variables and smoking cessation from both the perspective of the smoker and their partner. It would also be useful for future research to examine the impact of partner coercion to quit smoking and the provision of partner support for quitting within smoking concordant and discordant couples. Lastly, the function of smoking in the context of a relationship in which one partner is pregnant may be very different than in couples that are not expecting. Future research could examine these constructs in pregnant couples in which one or both partners smoke.
